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(54) mmo^mi m=umim:»m^i:immmf\zmMmm^^i:rmsmBsm 



(57) 

fc cfc i/^^jSiti^^j ^^^-r -5 . 

H±-casiHfl3g L r IS 2 jfcH«x n t 




(2) 



^mW■9-^ 3 13 4 4 



2*iiSEjig^j-$ipjfflf *iS«aft««:&^i3fei.^r. 

1 8 0° m«-SS2aje*BroS^jKi^SSSI=2l;1SL. 
ffiflBSg 1 a)fiffiT-MiKLfca^3?l::S-:3< xzj— tSJSB 
|g2©fii«-e3l5RLfcia*3tl=S-:J< xzi-i 

^<S*i: mm 2 (Dfitffir-HljK LfcM»jSlz»-^ < X 3 

2iSiig[j£^j$?fjiB-r-5a*3sa«:sai-fct''-c, ^* 

S«jSlcS-^<x=i-^gmL. WIBxa-g^Hi-^S 
^a)S*;^©¥Kfi»-r& Lfc«^i:lKr8Bxzi-»«« 

[if*^5] Meii*:ic|g^jK^SjKU^^a>x=i-rom 
2?slSifiJa^J'*«ffl•^«s*sa!««^^l=fet.^■c, iS* 

fiffli J: 3 1= 1 j^a)g««^$ mjt-r -5 :i t a 
2SssaKfiE«-sspj^-r-se^3i««^ai=fet>T, 

[»*3S7] l!feSfe*(=iB«ai*3lsftL-e«)x=i-©« 



WLt. MlBmi©5tST?iS&a6LfcM#jKlc^-:3<xr3— 

i frSH« 2 o^Tsmsk Lf=ia*jfi(=*-:J < x =• - 1 ^ 

< X 3 giMMic kfi LfcS^tMffi 
[ii:R3S8] ffiSH*l=Slg-a£$iMjKU-?-<Oxzi-roS 

2^ftis£J£^$f|Jffi-r'&^«iB^«#sel=j3u^T. »^ 

1 8 0° ^ft-5m2(Dfitffl<D@*jRi:*35SI=2l3S-r-5 
ai3?#®<!:. lltnB»1<Dfi4i-e3ljfiLfce«sei=»-5< 

X ra - 1 tJrlE^ 2 ©feffi-C-^aS L fclS^jglcS-:? < x n 

S^jKlcStJ < X 3 -g^i«^t ItrfBIg 2 ©fiffi-C-KljK 
9] ^ft«IW=iS#5fi$2iaftL-eo!)xri-a)ie 

2iSis;-fij$^j^jpjffl-r-5S^a^a^^sicfci,xr. 
sails J: y«r^BBf^s5K!s/£ltffiL^sa^a®^i#i:*^ 

Wffi2ljRLfcS«5RI=S^<x3-^g{S-rSS<g 

So 

ss2iSil5fiJS«•^fJffl■r5a*jfia#sal=fcL^■c, m. 

[»«:«12] 1&«H*fcSWj6^3MjgL-tfl)x=i-oj 

m2^gi^j£^$fijffi-r-&M^ieta^^aicfe%Nr. 
x=i-sm{i^A>t.iiSsi»rt(Das^(o^fi*^to 

[iS*;:^ 13] mi ©SsieSS^ #t;S;-K3S^llE^^-r 



(3) 



^MW- 9-131344 



[O 0 0 1 ] 
[0002] 

Xmicro balloon) $±^5}-&-r<&ifi{&#Ja>ffifE4>fr:b 
[0 0 0 3] m2SiSiSl':*-i?>^^JS(*. jtSg«f:i-& 
**ifcS^S?roffi 2 ssiSjft ^ ^t?x =1 -^fg±-r s c t 

[O O O 4] 

aias-r«©-e«sjai=feit5*«»ftfflii±jffii+e.*i.3Ei:tNa 

■eicm2iSPaSfiE«-*:^«l=»oTt^-5. Lfc*<oT, 
■?-*tlz J: o -C jt^g*IBi^i■3!l^ 6 *?S 2 iSliJfix 3 

[0 0 0 5] C(DJ;5^i:Elj6/<;u;^cDl^*g}^f^ffl{cJ:^ 

-gfiiicBa LT 2Sf=^fijtf*ffl-r<5. 

[0 0 0 6] (2) m^':&mi&m(ommm^'e*i^^(~ 

[0 0 0 7] z.H^ma-it. S^sSSM^ros-SiS^ 
xu^>hiilri^«ffl<3!)>J^TT>:^(linear ampllfie 
r)35:L^L(*«S'Ei:P— /<X7-f;U^^fflt\. 

[0 0 0 8] uA^u, m^M^m<Dm9m.mm=Fi:i^i^ 



TI±iS14tglc/j:^Si:^»<oaM^-xu> > hA^fflLNP, 
H-5a>-e, ^(DJ:3'S:*»©«i!l^xuy >hSI=SI« 

[GO 0 9] (3) ie2Kn%i=J:-&%|»icfeL%r(i. 

S*M^KlSeLr2^SroS;16SS(0x=j-^S<i-r5©t? 

♦S(CHri«^A*L*i:±Ta)S3fi»ifc-C1 3 0%3S:L^L1 
5 0%t®Sl£«lSa?aW;"KSM^*ie^^i:-r-5)o 

a:?Sl^i|@li7 o%gJS-c-fc*©-^. ^fl>**filffl^«c 
^l^-T?#«l>. U:«l«4e3S«1 oo%$|giLS@«SE£gffii 

[o o 1 o] (4) v-f ^/nA^u-vffl^SHiftStfol* 

[0 0 1 1 ] 

[l»1] 

f 5 Xrj -3. 3ni/8 (1) 

[0 0 1 2] ti^ofSmi^ibio v-ri7P/^^u->*<» 

2iSP3^[*3iysL-c*-5©tt. co^tm^jSiicDifi^ 
©&*y^£<^^:u^sjR«!«la-efe«.. ziotztb. v-r^ 

[0 0 13] (5) ■7-i'^7P/<;u->5£^Si]^1*^i*lz 

ftai-r-5«^. Bf56©i^iiiii=*3fco-ciisaMi=ra-a!!fi 

[0 0 14] ^mMit±Bi<omm^=&m^-t^t:itt3\ztj: 

[00 15] 

(1) ^S^<g*-r-i)fca&<D®l ro^BBIi. 

^Hias L ^ <7> X 3 -rom 2 iSiiajEiS^j- s^j ffl-r * s 
MISS 1 (OS]£a)^fllNi= 1 / k f»<o% 2 (oaeeoiStf 

jfit^SSIcSISL. W9l5Sl03ig-e3l:RLfcS«je 
(cS^< xa— <>:«JtHSl2<D5t«-e3ljSLfcS«aKI=S 
^<i3-i:^a«U, «rEI(S2{D5SBET»3ISfLfciei& 
;lS(cS-:5< xa— g<Hi#^^Se<)l= kteUfclt-^tM 

IBS 1 <D^s-eaiiiSLfcs«a6i=*^< x=i-a«ii-i- 



(4) 



#lfi¥9- 1 3 13 4 4 



[0 0 1 6] ^s^p*-r-i)fctofl)mi©5iB^(cfcu 
[0 0 17] mmim^t^tzl!t)<D^^<D%ml^.ktl 

M^:K©2l;16^2aa03iS-cm^, -?-;h.t.(cS^jS 
[0 0 18] (2) KM$«l^-r-i>f=«>a}^2a>fgis 

filSroS^sRtSJSBSSl lillMMIzi SO* « 

*-l.a2a)fi*ia)®*jgt*5gSI=3ISfiL, IWESSI© 

■e>liaSLfcM^5KlcS-:J<xi]-t^SML. MIBm 1 

[0 0 19] PM1&fg^■r-5fctoa)l|2©^BJ|Z^St^ 

liJSBS 1 roeiBirttllMMICS O' fitlSA^M'S'Sm 
3a)fi4g©ffi^j8ii:|ISfl<j|c2 7 o° fefflAWj:S|g4 

©fiffl<os«jet ^-eix^tijuaKL. ffirem i ~ 4<©fit 
ffi-c-3i;ifi Lfc@^a6i=st-r X 3 -sini^ofaom^ 

[0 0 2 0] ^S*<S*-r-5fci<)fl3m2<0^WI=cfc*t 
xm t.4x-5«iS©xzi -g<Hi^©fa^ <fc 5 1:: U 

[0021] (3) aiH*«*-r-5fc»©as30!)aiiH 

[O O 2 2] RB^«3i-r-5fc«)©»3fflSeffll=J:*i 

It. 2 ■^©sa6lSA<l^^l^f$xa-allc^5L^ 

x^-^l^^^#*c:t3b<•^#^ a^^st? 
[0023] (.4) wkm^m^-t^tztbomAomm 



■:5<x=i-5g«L. ffra3x=]-gfHi#$^(75S*;'S^ 
CD¥jfi«^J-r 6. Lfc<i#i:MaBxa-g^fi#i:©fD<D 

5Rio § z t ^itai -r «s«5K»«:S5£-eii5« o 

[0 0 2 4] ^M^lg*-r-i)fci&©m4<0^BJ|zJ:tu 

[0 0 2 5] (s) mm^MSk-t^tziii^msomm 

it. 1t1^ft:l=:fii^;lt^j^jfiU^-rox=3-rol62iSpjKfi£ 

A^e.jiijRS4xfcs#asA<fl^^-r-i)3iJ6e-AicfcLN-cs 
M«)«i^l^a)g^«•^A<^i^fi£■r■5SiRe-Al-fcl,^■ca 

liJlj-SiacoS 2 SiS;R^»A<SUlzai&'& 5 fiffl t 
[0 0 2 6] mM^m3i-t^tzl!b<Df^5<D^mzi:ilx 

It. sesee— A©jKj4iciii^3« 1 ^^(3!)a^^l^lcou^ 

1J^a)JllfHi^-e^S!l^-i><!:i:tlc^*T,P,lii6^OT 
f=l*»2SfBSfi^^^A<***i.-r, gifitf-Alctt 

[0027] ( 6 ) ssi-r -sfctorom 6 om^ 

It. a[««:l=ieWiR^2ISEU^-OX3-fflm2BB!jR^ 

^3■^f|Jffl■r-5)@§5fiai^:S5£l=fct^■c. ^^wp^^mm 

«(^IH^iB^©SEfi(=»•:5L^TB8lC^S[«*aBJi■r 

[0 0 2 8] PM^«3?:-r-l)fci6©m6©56l§ICj3U 

i>/j:< tt. 1 mitWiik»sn^m^iz3-^7tM&Lx 

U^TM6a 3 afe3c««'^3^ * * z A<^^ra© 3 ^TtiMk 

[0 0 2 9] ^S^«3i-r-5fctf)©l|6©feBJI~<fc*L 
it. aa^.©^fi(c^■:5L^-CK|/C^^J|S^iiS!i^-i)J:5(c 

[0 0 3 0] (7) mm^m^-t^fzHiomioifm 

\t. «:»i*:l=a*3t*3iaSL^©x=i-©S2SB!5Sja 
2©!te©M«jfi<!:*35Slc5liat-r-i)Slj1g¥St, MSB 

m 1 ©as-e3iiRLfcs*jei=»r5< xzi-i:MiBm2 

©3tgr-5l|j6 LfcS^;1?tS-:i < X a - 1 S-Slf-r 



(5) 



#§§¥9 - 1 3 1 3 4 4 



=i-^ms^^mn6f3izkiSLtcis^tmnm i ©sis 

[0 0 3 2] Pli^<S0i-r^fci6aim7©|iifflicj:;h. 

L-C^^&ti* 2aS(Oxa-S<Hl-^<7)M^*«i)-5 J: 5 
l=Ufc©-c. #«»X3— 3B*>6<Dxa— s:7-f ;u4(«l 

[ o o 3 3 ] ( 8 ) mm^maii-ntitbtotis a a>m^ 

I*. 1«^ft:»cie«jS*jlljKL^cox=i-©m2Aii;'SfiE 
t . itrsEm 1 0T&^a-eitjfie l fcM^jfiicS-:? < x 3 - i: 

ISfBEm 2 (D^ft-^S^jS Lfca^iKlcS-^ < X 3 - 1 $g 

S-:J < X 3 — t Mtem 2 oeffl -eKias L fcSi^ 

■So 

[0 0 3 4] ^s^<sst-r-5fc«)©m8©ieBj(cfci,N 

$3R«)«CtA<#ISUi^X3-liAx&05 K:^^«^*»4 

[0 0 3 5] ss^<S3i-r-5fc«>a)m8a)feBjizj:^x 

•C« &*t««aa)x a J: 5 1= U 

fc<DTf, l^jigJKxa— 35Ame,<dx3— $:7H';u4rl¥$ffl 

[0036] (9) PS^M3fr-5fci6O»9<O|e0J 
l*s tt«l«:icjS«jR^3IJRU-ta)X3— ©m2SiiSEJS 

[0 0 3 7] ^M^^3i-f*fc«)om9roS!BjiCcfcix 
tfs 3lS^M#!ffifl>2ocosa^»6<lf«aB$xa-aslzj3L^ 



X =j — (t#*^§•S c <t At-e# .5IE^3[a«saA<3IS-e 

[0 0 3 8] {.^ o-) Wkm^WSk■thf-^<n%^ o(r>% 

UfcS*3e(cS-:J<xi3-^gm^^g<g#St. MIH 
X3-«««4l^*-?-<D»*aft()!)*jK«»-r& Lfc«*i: 

^fflt-r * c t $!it®ti:-r«®*jKtg«saT'ii5-5o 

[0 0 3 9] HB*«3!:f SfctoOSg 1 0(OfBeBI=<i:*l 

s>g* urn 2 snjgfie^j-^ aai-r-5 - i: A^-e^^M^je 

a^^SA^H^-C^-So 

[o o 4 o] (11) Ha*«»-r«fcft«)a 1 1 

Wl*. S^tt:l=;M#S6$3l5RL-?-Oxa-rom2SiS^ 

jiE5j-$fijffl-r.sii^2^»«^ai3fct^-r. s^asif-A 

A^ 5. il;^ * ^^fcie1t^SA^^KjS■r -5 jtiS tf- Ale is L^Ta 

jKaron 2 silljKJa^J•A<s^^l=f^*>H 3 as t 

*-5J:5l=lSywHHi«#-Cffili|-r*BgB#Si:. MIH 

1 ?^©»^i)^ros^i^i■§■A<}Kfi£•r•5ssfil^-Al::fcL^T 
^ibsasisrom 2 iSHffing^J-A^suMz^a^ 5 fifli i: * 

^ t $4t«ti:-r«ie«3![»ftsia-e&.&. 

[0041] SS$<g3i-r-5fctorom 1 1 <0fl5SI=J;*i 

ici±m2isifijeBE^j-At-&*;h.-r. *fc. s;-fie-Aici± 

m 2 iSii%j£^(D J^A<^$tL-&M«;:$»^^e$ll^-r 
■5;:i:A<t?#<5o 

[0042] (1 2) Sa^S*-ri)fc«)©mi 2©SI 
aSli*tig«^$2ISftL-e©xn-©||2SIS5R 

^^^^ffi-r-ss^nss^KsaicfeaNT. 

^jKtf-At?3?fe5E6<ll=^S-r-S^S*Si:, x=i-S 

[0 0 4 3] ^S^SESi-r-Sfci&wm 1 2^Dle?Bl=^^t^ 

L^r MIB 3 J}!5£«* 1631^ * -a- « d i A<l|l$ra© 3 *5E« 
[0 0 4 4] SS^iS^tf -Sfctoromi 2ro*B^|Zj;^x 
LfcOTT?, «F«A<«^it■eJ!i:I.^B|lC^««l=■^L^T•eo^^fit 

$ @$;^a^SEaA<ii^-e # -s . 

[0045] (1 3) SH*«*-r-5fc«)©mi 3 0)56 



(6) 



^mW■9-^ 3 1344 



fif«^ •&» 2 <Dmwi=¥-t * M«-r -5 zl t t -r 
[0 0 4 6] ^s^is^f -sfctoosgi 1a)Sllal3fct^ 

T. UtriBaSl <DS«lTi:fr8Bm2®»»i^-*<HtNaLM= 

[0 0 4 7] SS^«3i-r-5fctorol|1 3WSI^lcJ:*i, 

Sg1©Sl!l^t»2a)«»^*«^«:ii:l=J:y. 
f 0 i:2 fo ®2oroa5Sa!l!^:&-r-5S*afiSSttT-* 

[0048] (1 4) ^s*«ai-r5fcto(J5mi 4©s§ 
s®*«*-r-sfcto©m 1 4©^ffli=<fc*itf. -^-f 

[0 0 4 9] 

[*0^a)3IJ6©}i5!i] JUT. 0S*#lfaur*fg|B®3g 

( 1 ) ^ttfimm 

[0 0 5 0] ^1lcfcL^■c. |g-S^jS:^p—:?i 1*115^ L 

^3;h,-5o ^cfe. JtiKSi]ic'DtNri*»ic3iito-cijiBj-r-S>o 
[005 1] awiK^p-:? 1 umj&mmmmti:^ z 

Ujt > h©JSiKS!l»l*l=l*^-l'i? P/«;u->(D*Sffl3fi 

^cD 2i&fl)jaseiaA<#s*t^, aw;ie:?p-:? i 

[0 0 5 2] 3ISligi5 2iiS#;-6::^p-3^i ^iKiiiL-c 
2f±Rif^a)3l*SjKISfc©SI<i«^i?M^5S::'"p-rf 1 ^ 



MS«sP2i=oixri4afe(=gst«)TSip-r«o 

[0 0 5 3] 3IS<iS|52A<gmLfcX=I-^^li. B=E 
- K«iagP3 -e^aS*^^B^- KHItir— •5« Atft^*4x 
■5 . B =E- KffiSSS 3 liSSf^ «I y ttx. 1= J: y M ^- KH 

^ff c 1 1 -e # -5 o 

[0 0 5 4] 3IS<ifi|5 2 7!)<SfiLfcX=l-«-^ 

I*. K:/^i!agSP4-ei!i3S$*vK::^^x^^7 h^A-r- 
CW (continuous wave) K'^*'^^— KtJ&^fcSo 
[0 0 5 5] Sfc. 3iamSP2A<g«Lfcx=j-<i^ 

"T—Siifiiff&^ii^o Kr^5H«I4CFM(color 
f I oviimapp \ng)m^tijmt^^o 
[0 0 5 6] i^^'i^^^;u■x^•v>■ 3 piffle I* 

^a*SP7 i:MiIifgP8lcA*-r-5t.®-ea6-5o 
[ o o 5 7 ] SE^tSP 7 ^±IliMilA*^^l=»•:5u^■Cii^«* 

3— ^{video taperecorder);!)<ffiU&:K^o 
[0 0 5 8] X— Ji^iSSPSIimJKD^SPirm-^roSS 

[005 9] X— 5JfliagP9l±a>t°J.— ^ tT=— •Siffi 

3i:^p/f^Ai=j:o-c«js**t-5o "r—simmmait^ 

fclEltSBI 0lc5tefLT5=-4'roSSaifcJ;t;#a*tT5o 
IBtlSPI Olcl±^i^<0 3?357ciHi*'T— ^A<E1t$*U'5o 
Slf^api 1(*lif^«l=J:oraf^**i7*-4«i!BSa59lc 

[0 0 6 0] (2) itiBM 

MH 2^^:L^L-€■4^BlTI=>Ety, -^-Oxa— 1=^**15^ 

2]SiSj-S(0JljfilSI4ii«<0S#;-SS«lcj3lt-5ma^OT 

[006 1] VY^^P/^;! — VtDliSlz^^fi-A^fe^i:-?- 



(7) ittBI¥9-1 3 1 3 4 4 



[0 0 6 2] (3) m.'^^y^-y 

male, MW;:K:3^p-:^itD3IJ6<Z)B®<D-«!I$Bf®ll 
fc<feoT^"ro H2icfet>r. SiM^ru-f 1 o i*^/^ 

2M«OSli]^xly^ > h a <!: b ^Sl^al^lziBa'r-5 
[0 0 6 3] JtCte. liSS^XLy;* > h a, b (iSl^St^ 

Co 0 6 4] l^2a)<«j£l*2aStDSSj^XU>>hA^ 

H3^Z)«^^*TU^oi^f^*<Sa^^:^'r^^f*LL^o lilb 

^ j: > h a tecfcrjJSiftTx U-/ > h b 

x.«6 4^-v>4'-;u^i^*r-:>iat+t»*i-So 1 TA'V^-^i'fi 

[0 0 6 5] SBTXU^>hafeJ:tf^bfi-t;K^HM 

(om^Wi^iA. B b*<SHi-=F-x L/^ > h b a>jia?»»« 

[0066] @;:Sft««B a a)TI8#5fi*^-7-f ^ P/<;U 
5^3«:ort^-&a S;:Ra«i^Bba>±.ISf.|-ifiA<S2Sii 

;i6a>fflasa2fo («if^«4MH2) fcffiB-rScfcaic 

[0 0 6 7] »«Ba fcckt/Bbl*t^■r^^tllt«JS^S*< 
«llx.tf7 o%l5:3S:oTl^-So ztifZcfcor. ^JiEb a<Z) 
;eJ^«iS^i:«i«B ba)ffi«8lS^}b<X«LA3i«lieB c36< 

[0068] SW;:fi<D3l;:K(iSi!i^^x U> > h a A^ff^iS 
•r ^ 6 4 5=- -V >*;K3[> T U-f fZ J: y i« B a "CfT*:**!. 
g;1Kf*«!(l^x u> > h b -5 6 4 T-v 

ru-fiZcfcy^iaBb-cfrt^tu^o ctuiccfc-^r. 

^p/<;u— ><D*SlcJ:^»2iSll»2 f 0 ©xzi— 

[0 0 6 9] -r^f+p*). #-G)ig#;'S:/p-:;?'fcj;y V 
-<^p/^;u->asH;xa^*a>«2«iajR*^*icaj 

gfiffl 2 fc cfc y If - A :? S > ^Tb^fr^:)*!, ^ 



Cr. B^— KilHSi. K^^^X^i? h^AH^. CFM 
[0 0 7 0] ^7P/<;u— >^fflt^35:l^asa) 

^t^t^fT5B#^i. aij^xuy vha(7)7u-ra)^fc^ 

feJ:l^fiSlTxU^>ha(DrU-ri:«»-7-xU> 

[007 1] SSlTXL/y > ha(7)TU>ra)^fZj:«ai 
^}«^fT5a^fd:. Ji?:i£a«il6;6<BacD6 4^^vt-;u 
a>:^P~3fi: LT^ffi-r^Ci:7b<T?^^o SSl^xU;^ 
>KbOTU-<®^fzJ:-5>5i|gjg^fTdig^l±. JlSa 
«J«*<B b<D 6 4 5^-Y->:t-;Ufl!):^P— LTflS^f 
C<b3&<T?^^o Si!iTxU^>ha(DTL/>r (irSSl^x 

[0 0 7 2] m.'By&yu-y ^ (Dmmomo^m^ms 
ts^umeizTikfo msitw-mm. meitA-Ammm 

-e&So 0 5fc<i:l/rSl6fCfel\r. R«tt<Z)ffi»^T u 

^ 1 0 37!)</<-/:^>^*t1 O40±(Zi6ltt,+LSo SB 

^^TU-r 1 0 3Ii2aii(Z)S!il-^XU^>ha*5J:li:b 
[0 0 7 3] lii&^XU^>ha^Jiij)^^XU>>hb 

ttSfl^a)SBiffi^LT3^jS$*L. 0 4<D 

[0 0 7 4] ffiS]^xU>>h(*W^f^:^tt:^LT«a 
m (2, 4. 6, 8, -) fflL^P>4^. fiM^X U> > h 

a^b|Ci|ia-r-^l3Sljy^Tt,*t'5c ^(7)it^. #XU 

«J y IX o fcSM^x u> > h *:feap*ltt«: < ffl l^T 2 ffl 
<7)::>*p-:?$-ft^::t35<"t?gr. tt«0!>*J^*3£i<sS< ft 

[0 0 7 5] SB^XU^> hiE?IJ^7)^tfea)li^S^S7- 
^J^iSS}^xu>>ha)SJ£^^Si^)-s^T'»*Lt^o 
8 iz^-tmmit. «a)itta)«»^x > k a . b $ 

m fiftiS^FX U > > h (D^S ^ 3? t» (CiSto «i jS T**f * L 

[0 0 7 6] 09fz^-riE^j(i. Raittoan^x 
> h a 0[^flijicnffitit(Dlii!)^x V h b ^ 
iaMLfctia)-efc-&o ftfc\ mmomm^7<itim:?Lxm 
M^x uj>« > h b * naitt^ Lai^l^=^x > k a *r 

[0 0 7 7] «B^XU^ VKaf±a«lH3^afO *W 
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S«^JK©3l5K(*S!!l^xb^i/hal=J:oTfT 

[0 0 7 8] ^5~9ic:a^-fti*jg:?p — :?(±cwKz^ 

[0 0 7 9] (4) iSIS^fiP 

*^l/«lcg(tt.*t-5.o HI OlCfcLxT. Jilg1i^SI±S 
2 O 1 *>&fl*-r«ai««#(±. 3I^»2 O 2t?ittS* 

:h,. :7-i';u^'2 0 3-e:7-f;u^'j>y^F*i, 

-f •:/5"2 0 4^jH:.raib^xu>>Ki ooic#x.e. 

[0 0 8 0] Sii^xujc>n o oA^gjfeUfcxa— 

<i-l-l±. i3IS«HtX-l''y^2 O 4^ili:Tgffig2 O 5 

S«II2 o s-^igips^Fix. y^ji^'^zoe 

•C:?-(JV'St'J><ftSih.s A/DSBIS2 0 71?T:*-Py 

/T-i-yaiju^^s^xT^^ 'J 2 o sicsait^tL*. ft 

•3 TSSS If— A<OXt-T 'J ><f JSU U :? * 5/ 

[o o 8 1 ] mmm^M^^zo i ANb^^-r-ssi^ii 

0 9l=J:•^T«lJ^9**^«J:3l=^Co-CL^«. 3I5«]«X 
-<-:/T2 O 4<D«]g|-V»A/D$g^|f 2 O 7 -f 5 

>if ti 3 > h P— ^ 2 O 9 IZ J; o-CflH»**l-5. 
[0 0 8 2] =J> hP— ^2 O 9l*^jLliMP U (micro 
processor unit) |cJ;o'ClliJiEcF+L'So a>hP — 5 2 
0 9(±, pt^'J 2 O 8lC|H1t*^^/=7^— ^ICOL^ 

T^ia-r-S.to'Sr/IISC^fTdo 3>hP-52 0 9l** 

[0 0 8 3] mmm^^±^z o i ©ai^gifsfljejsiir 

J:y. f^-#«ll=o$1 0 0%»i|Sfl>3ljei:5 0%atl 
©3lifiA<SSI=liy«**L. *4x&(oaia[lz«jS:-r-5 2 
affla)Sm<i#A<^=E'J 2 o 8tciElg**i,-i)o 
[0 0 8 4] ^^w(Z(D^mt< ^mmzM-fi-ox^ 

$fft€l=jS-ff7a)l^2a»C9ig|2Sa)^|«£3!l« 



[0 0 8 5] Zi:>hP — 52 0 9l±. l^-g^|g©S^g{g 
^mz^ 5 0%3|jRI-J:-5Sm^i^£2<&LT1 0 0% 

?fi:^{*:i^<Cxzi-31A<^r«giK<DEIt3ST?fc-5.i: 

■rft:b*.MaKaeicit«aLfcxi3-^s-rt,©r'fc 
«<s:#i±. oo%m.mzjz^ssis^tso<if,mmiz 

* -5 g^m-^^ 2 e L fc t © i: l±±-C©^ jSiafig5>A<ll 
l^ffilcft-So LfcA<or. ii5#<7)M^*to-5C<klcJ: 
y, 3tjfiODS*agJS5J-l±=fci:J;y3kjfitti:4,i:#*ix 

[0 0 8 6] c4xlcjKtL-C. a;fet*:(^lcv-i'^p/<;u— 
>jtigSij3i)<fc-5 i: #li^-©xa-©*®#*i3^jig^^ttSI 
S[ffi«l<0 2Sl=tb«||f *<0-^s 1 0 0%SIS6l=<fc-l)g« 
m^i: 5 0%2ljgfZj;-|,®g<I#* 2eLfc*,©i:a)Pa 

J: y C ® J: 5 ftl^liJgx 3 — aSA> & © X a — S C i 

[0 0 8 7] -Tft*?*.. m2^ii;-g*isjyai-rfci&©:7 

aj-r f=«)© 7 -f ;U^f ^ffl L-^fc J: L T *i ^ *l ^Jlii LT U 

[0088] Lf=A<oT. i3mi|2 0 2fcJ;lj:g<IS2 
O 5 LT#3lJI-•J-7'•J7'^•©fiL^^.©^fflt>^•5^e5>^ 
lift<. affi©@#jRtgKlcffll.Nt,*L-5 *©$•?■©** 
fflU^■CSL^. *fc. ^ Z O 3 tS ^Xf Z O 6 imUS 

©s^IS^s^l-fflu^e,;t^■5t©^^©**ffll^rm< V 

^4x-?;h.^*& ft p -/ <x ;u4i J: tCIS 2 iSHifi :? -< 

;u4'7ja&«jfi>i?f*ftt%o •rftt)-fe. »2asisaKi=j:-5S 

if j-Sft^© fc «> l-!^»J ft 5SIS<1^1t ^ jBS^IS t L ft t^„ 
[0 0 8 9] ftfc, j2l;^i©ti4iSf±1 O 0%i: 5 0%(c|® 

filf^©^'<;^^:^•©1/2^:L•cs^L^» i 

/2i:ttE&-re3t©Jt^1/k (k>1) tL. 

[oo90]*fc. 1/2 L/'<;u3|jKi-J;-5S<Hi#* 
2<&-r«ft*)yi=, i/2U'<;u-e©3lg«*i^-«« 

\z 2 lift o r# jlinff-r -5 J; d 1= lt4, 

y y -f x©'>ftu^s^i^t•^*<fflt.^^^Jt■e^^f^ Lu>o 

[O O 9 1 ] @ 1 1 l=. m%fSBZ<Dm&<OmiSi(Dm(0 

i5il©:?p-i'^7@^ 1 9^■v>^-;^^^■lc■^t^-c^i^■ro g|i 1 
IcfelNT. 01 0<fc(^fil©SP^J-|Cl*i^-<0|B-^^#Lr 
SieB*«IIS-r-5. SI 1l=feUTtt7-f;U4t2 0 6fcA 
/D^jftfS2 0 7©FBl(3mPlg2 1 0*<»A*tuTfc 

y, c*ii=j:or. g(im-^^s35sa2 f 0 -caii-r-s 

J:5lcfto-CLN.S, 

[0 0 9 2] ni/hP— 52 0 9rzJ:oT3ilffi«#S6± 

§i2oi©aj*ifeffi^«]ysix.sci:i=<i:y. i^-^^ 

JlifiSKfo ©0° •e:4§©S6J6t 1 8 0° fe4g© 
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[0 0 9 3] •S2affl(7)g«<I# 
*<miSS2 1 0(Cj:y2 fo -e«ii**LA/DaE8llS2 

o 7 -eT-f -:?^«;ng-§-(=ssis*i.Tjt ^ 'J 2 o 8 iciait 
*4x-5. zi>ha— 72 0 9i±» o* mso>mmzfei-r 
■SS^ifi-f-i 1 8 o° &^(Dmm~iiT^^1MS^t<D 

[009 4] s«fi#3&<2 f 0 -e«»!**i«c:i:i=<fe 

• fefaoiijsi-s^js-r^sini-^i: i s o° a^a^mfs. 

[0 0 9 5] m2Sli;'gja5}-(couNTI±S*S;:fi 
SSf 0 <0 1 8 0° (Ofiffli'P H±3 6 0° ©fiffli/:7 h 

i-*f)St--5S<ni#i: 18 0° mmommzMiti-^s. 

ti:t>*>. xn-©a:*:S;1Eja5J-l±ffilS*4xm2S8l2EJa 
i^ifi^tb-&5a}-Q. #!8l]«:7-f;^^S^$ffl^^^C<-Ct,m2 

@ 1 2 iz^-r. 

[0 0 9 6] «^*f£x.t:siffl-r*Lii. HI 3iz5t-rj: 

3I=— ^tDgSySLja^P RT (pulse repetition tlm 
e) ■x*^±ir^mmm.fo (Dyi)\^:x.m^(OZ7-'J:ii^tSi 

x-^^ h^A<tj^jS»2 f 0 ©api^a)^*vi:i±i^^f=y 

RF (pulse repetition frequency) i: ^-5, PRFliP 
RTtOjfiSlfCfe'So 

[0 0 9 7] C;h-|zS*LT. :*:}K®(0<fc 5 C: P R TSfc 
y^^UxroeiS^JSlK-r-Si: (iai5) ^■<0SiK$fcX.'<<7 

362 f 0 l*P R FflJ^SStJfel::^!: y . S*aafi!S f 0 Wt* 

[O o 9 8] fcfc*L, S^SifiSSfiE^Mc KZ^'^i'^ h*< 

LfcA<or. *JKffii*B=E— Kfflfzm2;SBfijKjiS;«'^tt 

[CO 9 9] CWKT^^^-K^IIJfe-r-lxt^l*. ^1 

7 iz^-r J; 5 ic3iem#fg±s 2 o 1 (zsata f o ®3i 

^jfi*f6**-t±. ^Ofeffi^-SOSJffl-eO* t1 80 

-Sfctofi^s^i^os^rojiia (PRF^iS) a)i/2r* 
«i^3Lfc^^K:?'5->z7 i-j;y+^}':*:#<-r-5je5'^*<fc 

[0 10 0] m^<ommi&m(o^a)mt uri*, 

lz4ia-r'33l3Ef-5^^26**-S. -Tftta*, 0° . 90 



• . i8o° fcj:i;2 7o" (D&^-cm-^izmm-t^bi. 

-ttt^tKOxzi— see#*2 fo 
-eauLT^Yi^^'^MbLTp'^y 2 0 8i=tEtSL. 

[o 1 o 1 ] :i<Dm-t. f 0 <09 o° i±m2 

[0 10 2] z.a>t^. «2aKaatJS»(=K:>'^i':7 h 

*<fe-5^-&li^rofi£^Mi4 o<Z)m-^(7)^AD»:(::.fc oTt, 

2iSPjS<oK::/^->:7hsaai-r-5*.a)t^-5o fcfc* 

■So 

[0 10 3] cwk::^^^— K^HJt-r-St^i*. Si 
9 J: 5 2 O 1 1zjaaSfc f 0 ®51 

SEj6«-^±*-a-, ^a)^ffi*-«<DS»-t?o° . 9o 

1 8 0-, 270° <fc«jysiK.s. JiOTilr. fiffi 
«]»©ssafl!>a»a (PRFfis) ©i/2(±atBLfcu^ 

[oi 0 4] 02OIC. ||2i§5ia3i^^J-l=:oi.%rcwK 

•r . a 2 o ic^-rsis^s^tt^as^A* f o+ a f t f o- 

A f ©2-3fl!)M#*^^Lfcti<0-efe*o 
[O 1 O 5] =:©<i^A«|^«UBXzi— 3g|=!f|St$*i.-5<!: 
•?-<0lf«gfl5i±l=J:ySiSS!lf 0+A f i: f o- A f 0) S^F 
'^>{fA^fTi^i\,m^WL2. f 0 ©x=i— A<?ie,^s. ::(D 
«tig^ia2 1 lzX^<7 h^AlcJ:o-C5«-r. 

[0 10 6] 02 1 i=a%-rj:5r=. z.aij^^ii^smiz 
^•*>.^K{*-r-5fci6<o^s^±<je5.s<!:-a-ri3S2 

So C©J*^4,A f /2l±^tiiLfcUNK:^^->:7 

[0 1 0 7] 02 2IC. sk!!immz<Diin<Di»t&o>m<D 

mcOZTo-yi^m'^-i f--^>^-}i'-i^\z'Dl'iX^-to 02 2 
01 OtWimoi^i^lzlt^-m'Si^'^nLX 

si?a**i«-r-5p 0 2 2l=fcL^T^4A/DaE^slSl2O7 

i: y =E y 2 o 8 orBll:^3£*jSK5*S 2 1 1 A<#A **l-C 
fey. C;h.l::J:oT, f 0 ©JS 

[0 10 8] »*;m*S2 1 1 I*. 02 3|C^-rcfc3 

S*;ie(D¥sfi:l (A/2) 
f ■5imiHlK2 1 2^jiLfc<g#i-?-;K^ji$'5:t><i-^ 

■5, JliSlE]K2 1 2liffli*lS5'7hUi?X^iS?ICj:-3r 

[0 10 9] S&iBlK2 1 2$M<S:i^l=<):y£*iS:^ 
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[0 110] 38:33. mmmfSiz i 2i=7"*-a^^s®iaK 

^mi^isammz 1 3lrT:>-P^f*D»Sf^fflLN^Ci:IcJ; 
[0 1 1 1 ] &:^^m^^Z 1 1 l*=I>hP — ^2 O 9 

^ * 'J 2 o 8 l=sa^fii**lfcft««^*^=ol,^■c. a > h p 

2 o 9 (c J: y P-^tia){B#l^±$S*i6©4ijSS 

^5S*L-CS2SiSjK«^i-^aait-«c:tA<-e#-5, C 
©J:3l--r•5^^«S*jK^*S2 1 1 K'tJxT* 

[O 1 1 2] S2 4I=, j||g«SP2a)Sll£©JfJ«(Cfife® 

l^^!&:^A'>4-;u>RtA<@#5e::fn— z?i (D±-c©SiJi^ 

l=-Dt>-Ciait&*t§o 02 4lZfcLN-C, 01 Oirl^fll® 
«P5M=(±ra-©IB**f*L-CBi?H**lilSf -So 
[0 1 1 3] CZ-e, C^Xt) 2O(0^-V>:t-;UI±3l^fe 

;u-e&*o M5^•^'>^<.;^tteL^-c. Kim<I-l-f6*l&2 o 

1 (20 1' ) ~jilgfi«JSiX-f ^;5=^2 0 4 (2 0 
4' ) fcJ;t/3>hP— ^2 0 9(±:*:feBJ{-fcl+SiBK 

•So 

[O 1 1 4] nVhn-52 0 9l*jSHHi-^^^S2 O 

ifcd:t/2oi' ^mmLx'(:i^h>A<^±■t^mmm^ 

'S:orL>-So ::*ticj:-Dr. aii^i oofcj;t/i o 
O ' A^ c, l± c: (O J: 3 *fiLffig ^if -oM^j^ A<**i^*ijSI 

[0 115] 3S:fe\ gIS^L^CL^t•— A:7;i~-7l:J:y, 
aUl^-l 0 0fcJ;t;i 00' A^e>3IJS*i^-5S■g•JlSI*l^ 

3a**LS. fc*£L. If— A7;i-— 5i/^flcJ:o-C±ffi9 

[0 116] **jg?«)9 0" iCffi^-r-SffiffiS^-^-K.* 

Lri*. ani«*«*«2 01^201- a<S6^ 

■r-5KHi^i#©;•S^K^SL^I=9 0° <DfeffiM*«Fo4,(D 

[0 1 1 7] &SL^I±. HitlTI O OfcJ;tXl O O' O 
M#ifiiSctt®<CfiS$'S*:a£0 9 0° ■rJS:*3*.S*jSEO 



45)-<D1jgfi (A/4) lcffiS-r-5Sgiliy£l+M^j1S®jl 

m^±S2o-i, 20 1' At3i±-r-5ani«^«)fiffi 

[0 1 18] S3fi:jt®9 O" lcffla-ri)&fflMttll2iS! 
8B5KI=S*LTI*1 8 0° «)fiffll6t35:-5. c:®fcto. Ii 
18^=^1 oofccfcr;i 0 0' *^P,KliR*i^^^i#;•KI-m2 

^i^A^gglt^+i-So C(0J;5l::Lr. 7^';^^^^^t^S 
z i: /j: < 2 ^pjKfiE^^ y ^ < c i: 

[O 1 1 9] liffil^l 0 0fcJ;i;i 00' *<^^x^:h.S 

y^U2 0 8fcj:rX2 0 8' iciHis**!.^.. JEtte. s<i 
icSfcyasiLJ&ri^fc*— ixZ7:j-— TTicjiorsjftrofcf— 

A:7;1— 5 >-5f-r55:*0T& If— A<DX-r7"J >^f-¥>7:j— 
[0120] XZl— Sffiffi-^ICOU-Ctt. J«*y2 08 

fe<fci;2 0 8' l=-?-*i^*i.IB1t*;h,fcS<Hi-^*3>h 
P— ^2 0 9l=J:oTS*iK©1 8 0° icfflS-r-Sfiffi 

[0121] c:;K(cJ:o-C. S^m^©»*5e«£«-A<JT 

■^mL-^-oxmmL. m2^iSjSja^i-i-ouri* 

S*jR(0 18 0° IzffiS^^fiffiSliS 6 0° tti:-:}X 

p^!E^a^:3S:«3b^e.ialtl=J:o■rfs^lot-<5o ■r'5:*3T&. m 

2BIS^SC0^34^e.J5:■5^<t^i#^•^#•5-i:A<•C*<5„ C 
a>j:5izLx. :7-f J^^^fflL^i>c:i:^c<Sl2!SiSJfi® 

[0122] TSfe. Siil-=F-1 OOi: 1 00' .tL-CS* 
A / 4 /£(tJg^;-K«ca*® A<-r*Lfc 1 03 ^ ffl l^fz t ^ 

I*, 2orog<iii-^©Ki^-rT?i-S*j6a)9 0° rofeffi 
c iricj: ySg2SIBift«>X3-$ttai-rSC i:A<-e# 

[0 12 3] tit^7bwmisi^xsfmm.^<j>m^ 

ro2^fe7c7'H'i^*■r-5^.<D*<fflL^P.*l.^„ kIS^S52 

f±-t(0 J: 3 JS:a*ai::/p— :^ lo e— 5 
[O 1 2 4] lfi^<*rt©3j5?7E^gliiJ?;S< t=tiS*0(D 

A^T'-tS' sassp 9 ir J; y gaffiSP i o icieit 

« . c:*Ll= * -3 TlHISffl 1 O I=l*l5fa©3gra»»1)6® 3 
[O 1 2 5] Cfl)3;^5ciS^lr•^L^r;:£B^©3?:SA<^C 
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(±la^.^cL^ L+^!aJSfc^^l^+^J••T?&•5, 

>^'*^&/^:7 (Hough) ^«l«t*y$jSllcit35-r-5»BB 
[0 1 2 7] T=-4«fflaSP9l±2^S<I8l5 2^»J»-r-5c: 

[o 1 2 8] s««^^=^£•5L^T3ae5E«)!l<^l^JS^**t. 
fes^TRf t-otfe-s. ic^T?. ^i^Wifi(Dmmit. 

[0 1 2 9] 02 7 ic, iii«©^a^(7)^sa@**-r. * 
fe> ffiBBa>ffii:±, 2?Je7cti(i«LTiS3SLrft-5. is 

(DS*0® ^2 1:: J: o r jES® Classic J: « 3clii«*# 

■5 (112 7 (a) ) , 

f^.<Dm-ti:^mtjt(0^9:t^tt.i&-t^ (H2 7 
(b) ) o 

HtHih (02 7 (c) ) o 

otN-croi£Ct'<'j7 (0 2 7 (d) ) o 

^^^a)lS«i:-r* (0 2 7 (o) ) , 

[o 1 3 o] as^o^s. ^fa-^^ h^Kotntfcjcu: 

5cil«a)*J&l*. iESl<0*«ffiffiT? 3 ?j?7E*a-#-« J; y 
«fil(D3^5^«*g|l^ra-e^#■5::i:3b<■et■5. 

[O 1 3 1] laiT, iigjSa)^lc-Dt>T<7)3feSi:5iBja 

(DSfeicis i: fcjciF^ojSEj^^ 1^ y s-r c: i: (= J: y mm 
ra<D3afe5c«$?i5::i:A<T?^*„ -^-Lr. ;i(OiiF«$ 
7 -es^-r 4 w t f= J: y 3S«fiaia) 3 ti.7tmm^^ 



[0 1 3 2] *f=. 7cS«tt-S®(BllS-CSyiS-rJ:5 
ic-r -5 C <t A<.k y Hffilc^ft/j: 3 ?fe5E^^?»S jSt?»* 
Lt^, ii^«©^^^l±^IC7c®#(c■^L^-C^T5ft^^ 

[0 13 3] ±I3ro<fe5lrLTita^,<oaEfi[A<^lcJi8ii 
[0 13 4] 

aS*' & (OX =1 — :? ^ ^ ffl LN/j: L^-Crttlli■r -S :x 

[0 13 5] sfc. ss*s3i-r-5fc«)®m2©Misic 
js Lr» &*i«aa® X a — g«fli#®«s3Rtos * 3 

[0 13 6] ^fc. ^fl^S3i-r-5fctoa)m3rosigB(= 
jljfiS^Jfi© 2 o©jliSS!tA<#«}i^x -3g(z 

[0 13 7] *fc. ^®^jS*-r-5fci<)a)S4®SIIBIc 

fiE^^ ^ urn 2 Kii5fi^^j-^atiJTj--5 ;i i*<-e*-5]a 

[0 13 8] *fc. ^li^S34-r'l)fctoW^5©|Be3lC 

t>r, 1*f<Dj||(B<I#-^Sl!|-r-5i:<!:=felc-?-ixP,«iST 
© 1 **©S<Ht^^ JBllt-r -5 J: 3 (c Lfc©-C% SIjK tf- 
AI=I*«2Kii5RriE»A<***i-rs 

[01 3 9] RH*«¥»:-rSfc»©Sg6©5EIBI= 

ai^©^fiL(c»•^l^T§|/c,^Ml^$iaBll•r-5J: 

5 IC Lfc©-C, !|tS*<BJ5i-e'^EL^EI'C^'^«E(c■^l,^T^© 
^fi^ilBli-e^. Jt|gSlJ^ffiU^fcfff•a!^iE^ilcff5::i: 

A<-7 $ ^m.'smmtJi^i^mm.-c $ <. 

[O 1 40] PIi^<S^-r-5fc«)©ll7©^B^|C 

ffi«jK©illa^$2«s©5ig^^fft^. ^^i&ic 
ajE L -Cfi &ix« 2 SSS© X 3 -g««*©S $3R4<) S 
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[0141] *fc, mm^M»i-ri>t:ztb<oms(D§tBMfz 

(5 L -C* & *L-S«a© X 3 — gfge^roSl -5 J: 3 

[0 14 2] mtz. wkm^m»i-t?>tcii)<Ditf9(o§&mi:: 

[0 14 3] PS^MSif -Sfctocom 1 ocossea 
urn 2 S;i@jgfi6^$aUl-r -5 c i A<-e#4 

[0 14 4] *fc, ii®^ jsst-r-sfci&wm 1 1OT56IB 

T©i jy©s<im^^Jinit-r-5J:dicLfc©-e, jMise 
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(57)Abstract: 

PROBLEM TO BE SOLVED: To efficiently pick up a 
nonlinear ultrasonic image by utilizing the difference 
between the signal practically multiplied with the echo 
reception signal based on the ultrasonic wave 
transmitted at the second intensity by (k) and the echo 
reception signal based on the ultrasonic wave 
transmitted at the first intensity. 

SOLUTION: A transmission/reception section 2 drives 
an ultrasonic probe 1 with the transmission signal having 
the prescribed fundamental frequency and extracts the 
second harmonic component. The ultrasonic wave having 
the first intensity and the ultrasonic wave having the 
second intensity which is 1/k times the first intensity 
are transmitted in turn to an object, and the echoes 
based on the ultrasonic waves transmitted at each 
intensity are received The echo from a nonlinear echo 
source is extracted without using a filter by utilizing the 
difference signal between the signal multiplied with the 
echo reception signal based on the ultrasonic wave 

transmitted at the second intensity by (k) and the echo reception signal based on the ultrasonic 
wave transmitted at the first intensity. 
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